Hybrid formation between the intracellular faces of the bradykinin B2 and angiotensin II AT1 receptors and signal transduction.
Most frequently, the physiologic functions of the angiotensin II (Ang II) type 1 receptor (AT1R) and bradykinin B2 receptor (BKB2R) are antagonistic, particularly with respect to the regulation of vascular tone. Despite major differences in their physiologic actions, the receptors share sequence similarities. Both link to Galpha(i) and Galpha(q) and transduce very similar signal paths, not only those relating to the traditional G-protein associated second messengers, but also those involved in transactivation mechanisms involving receptor tyrosine kinases. With respect to these paths, some differences in signaling may be accounted for by cell type specificity. However, alternative signal cascades for these two receptors are becoming increasingly evident. One such is the recruitment of signaling molecules upon receptor translocation and internalization. The AT1R translocates into clathrin-coated pits and internalizes upon recruitment of beta-arrestin 2 which then recruits ASK1 and JNK3. The BKB2R translocates and internalizes mainly via caveolae. Another signaling divergence may be due to the direct activation of small G-proteins by both receptors. AT1R activates the RhoA, Rac1, Cdc42 while BKB2R couples only with Rac1 and Cdc42. Both receptors may serve as docking stations for intracellular proteins. One such example is the YIPP motif within the C-terminus of the ATIR which associates with the JAK/STAT pathway. Another potential alternative is the activation of tyrosine/serine kinase phosphatases by BK. This mechanism may directly oppose some of the protein tyrosine/ serine kinase paths activated by AT1R. These alternative mechanisms in sum are potentially responsible for the diversion in signal transduction between these two receptors. Regardless of the route of action, our results suggest that in Rat-1 fibroblasts stably transfected with BKB2R, BK slightly decreases connective tissue growth factor (CTGF) mRNA level while in ATIR transfected cells Ang II increases CTGF mRNA markedly. To determine whether mutant hybrids can be formed between these two receptors which encompass some of the function of the donor receptor but bind the ligand of the recipient receptor, a series of hybrids were formed with BKB2R the recipient and AT1R the donor receptor. Some of these hybrids show resistance to exchanges with the AT1R and form receptors which either do not bind (IC1 exchanges) or demonstrate poor function but normal internalization (proximal C-terminus exchanges). However, other hybrids have proven very functional. For example, the IC2, IC3 and distal C-terminus of the BKB2R IC face can be replaced simultaneously with the AT1R resulting in an hybrid which binds BK, continues to signal, is internalized and resensitized. Formation of this and other less extensive hybrids is discussed. Some of these hybrids possess the capacity to function as the AT1R as exemplified by their ability to upregulate CTGF expression as wild-type (WT) AT1R.